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Description 

Field of the Invention 

[0001] This invention relates to a control handle for 
use with a medical endoscope by which another device 
at the opposite end of the endoscope can be controlled 
through a channel of the endoscope. 

Background of the Invention 

[0002] Endoscopic surgery provides many advantag- 
es over open surgery. The endoscopic procedure typi- 
cally is less traumatic, can be expected to take less time 
and may result in a significantly shorter recuperation. 
The endoscope may be inserted into the patient through 
a natural body orifice, for example, by inserting an en- 
doscope through the patient's mouth, through the es- 
ophagus and into the stomach. The endoscope typically 
has a channel through which slender instruments (e.g., 
cutters, biopsy forceps) can be passed to locate the dis- 
tal end (inside the patient) of the instrument at the in- 
tended surgical site. The endoscope typically includes 
optical fiber bundles arranged to permit the physician to 
illuminate and view the surgical site within the patient's 
body. The proximal end (outside the patient) of the in- 
strument typically is provided with controls by which the 
instrument can be operated to perform its intended func- 
tion at the distal end. 

[0003] Among the instruments adapted for endoscop- 
ic surgical use are sewing devices described in Interna- 
tional Publication WO-A-95/25468. The devices are at- 
tachable to the distal end of an endoscope and are con- 
structed to pass a suture through tissue so that the ends 
of the suture can be tied. The sewing devices include 
an arrangement by which the tissue to be sutured is 
drawn, by suction, into a cavity of the sewing device and, 
while so held, the tissue is pierced by a needle that 
traverses the cavity, carrying the suture through the tis- 
sue. The device includes associated mechanisms that 
function to separate the suture from the needle so that 
when the needle is withdrawn, the suture remains 
passed through the tissue. The ends of the suture then 
may be knotted with endoscopically placeable knotting 
instruments. 

[0004] The present invention is directed to a control 
device, connectible to the proximal end of the endo- 
scope and to proximally extending longitudinally move- 
able control elements of the sewing machine to facilitate 
operation of the sewing machine. One of the control el- 
ements is an elongate hollow shaft that terminates, at 
its distal end, in a slotted needle that pierces the tissue. 
The needle is adapted to carry a retention tag that is 
attached to one end of the suture, the suture extending 
out of the needle through the longitudinal slot in the nee- 
dle. After the needle has been passed through the tis- 
sue, the retention tag is driven through the needle and 
is ejected from the distal tip of the needle by a longitu- 



dinally movable ejection wire extending through the 
needle shaft and needle. The ejected retention tag car- 
ries the suture with it. The sewing device includes an 
arrangement for capturing the retainer tag so that the 

5 end of the suture that has been passed through the tis- 
sue can be withdrawn proximally from the patient, to- 
gether with the endoscope and attached sewing ma- 
chine. The physician then has both ends of the suture 
proximally exposed to enable the suture thread to be 

10 manipulated to knot the suture at the surgical site. 

Summary of the Invention 

[0005] The present invention relates to a control han- 
15 die that is detachably connectible to the proximal end of 
a flexible or rigid endoscope and has several telescop- 
ing components that may be sequentially operated, first 
to pass the needle through the tissue and then eject the 
retainer tag and attached suture end from the distal end 
20 of the needle. To that end, the control handle includes 
first and second longitudinally moveable slides, one of 
which is connectible to the proximally extending end of 
a tubular needle shaft and another of which is attachable 
to the proximally extending end of an ejector wire that 
25 is slidably movable through the needle shaft and needle. 
The distal end of the handle is detachably connectible 
to the biopsy fitting that typically is disposed at the prox- 
imal end of the endoscope. 

[0006] The first and second slides are arranged to de- 
30 fine a pair of sequential strokes, the first of which ad- 
vances the needle and the ejector wire in unison. The 
second stroke advances the ejector wire within and rel- 
ative to the needle while the needle is held in place. In 
the first stroke, the needle is passed through the tissue 
35 and in the second stroke the retainer tag and the end of 
the suture to which it is connected are advanced through 
the needle (and, therefore, through the tissue) and are 
ejected from the tip of the needle into a retention cham- 
ber of the sewing device. A detent arrangement is as- 
40 sociated between the first and second slides to assure 
that the ejector wire cannot be advanced relative to the 
needle until the needle has been advanced fully to the 
end of its tissue piercing stroke. Because the sliding 
components of the handle surround and supportthe dis- 
45 tal ends of the needle shaft and ejector wire, greater ax- 
ial force may be applied without causing buckling of the 
wire or shaft. The increased pushing force applied to the 
control shaft and pusher wire facilitates tissue penetra- 
tion during suturing. 
50 [0007] In another aspect of the invention, the control 
handle includes a connector by which the handle can 
be detachably connected to the biopsy fitting of the en- 
doscope. The connector has a readily interchangeable 
element to enable the device to be matched to the spe- 
55 cific configuration of the biopsy fitting of any of a variety 
of commercially available endoscopes. 
[0008] It is among the general objects of the invention 
to provide a control handle mountable to the proximal 
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end of an endoscope for sequentially controlling imple- 
ments located at the distal end of the endoscope. 
[0009] Another object of the invention is to provide a 
control handle of the type described that is adaptable to 
be mounted on a range of endoscopes having different 
connection fittings. 

[0010] A further object of the invention is to provide a 
control handle for an endoscope for controlling the se- 
quential functioning of a sewing device mounted to the 
distal end of the endoscope. 

[001 1] Another object of the invention is to provide a 
control handle mountable to the proximal end of an en- 
doscope that is advanceable to sequential positions to 
control operation of a device at the distal end of the en- 
doscope in a predetermined sequence. 
[0012] Another object of the invention is to provide a 
control handle of the type described in which a detent is 
provided between movable members of the control han- 
dle to preclude advancement of one component of the 
handle before the advancement of another handle com- 
ponent has been completed. 

Description of the Drawings 

[001 3] The foregoing and other objects and advantag- 
es of the invention will be appreciated more fully from 
the following further description thereof, with reference 
to the accompanying drawings wherein: 

FIG. 1 is a somewhat diagrammatic, fragmented il- 
lustration of an endoscope with a sewing device at- 
tached to its distal end and a control handle of the 
invention attached to the biopsy fitting at the proxi- 
mal end of the endoscope; 

FIG. 2 is an enlarged, somewhat diagrammatic, 
sectional illustration of the endoscopic sewing de- 
vice; 

FIG. 3 is an exploded illustration of the handle; 
FIG. 3A is an illustration of the assembled handle; 
FIG. 4 is an illustration of one embodiment of acollet 
for connecting the handle to the biopsy fitting of the 
endoscope; 

FIG. 5 is a sectional illustration of the distal end of 
the handle with the collet in readiness to engage the 
proximal end of the biopsy fitting of the endoscope; 
FIG. 6 is an illustration similar to FIG. 5 after the 
handle has been connected to the biopsy fitting of 
the endoscope; 

FIG. 7 is an illustration of another embodiment of 
an interchangeable collet; 

FIG. 8 is a longitudinal sectional illustration of the 
handle in its fully retracted position in readiness to 
be advanced in its first stroke; 
FIG. 8A is an enlarged sectional illustration of the 
hand grip region of the device when in the configu- 
ration show in FIG. 8; 

FIG. 9 is a longitudinal sectional illustration of the 
control handle in its intermediate position between 



completion of the first stroke and before initiation of 
the second stroke; 

FIG. 9A is an enlarged sectional illustration of the 
region of the hand grip when the device is in the 

5 configuration shown in FIG. 9; 

FIG. 10 is a longitudinal sectional illustration of the 
control handle in its fully forward configuration after 
completion of the second stroke; 
FIG. 10A is an enlarged sectional illustration of the 

10 hand grip region of the device when in the configu- 
ration shown in FIG. 10; 

FIG. 11 is an enlarged cross-sectional illustration of 
the region where the proximal end of the ejection 
wire is attached to the control handle; 

15 FIG. 12 is an enlarged sectional illustration of the 
region of the control handle to which the proximal 
end of the needle assembly is attached; 
FIG. 13 is a sectional view of the thumb screw and 
clamping block of the control handle as seen along 

20 the line of 13-13 of FIG. 8; 

FIG. 14 is a sectional view of the hand grip portion 
of the control handle as seen along the line 14-14 
of FIG. 8; 

FIG. 15 is a sectional view of the clamping mecha- 
25 nism of the control handle as seen along the line 
15-15 of FIG. 8; and 

FIGS. 16-18 are sequential, diagrammatic, cross- 
sectional illustrations of the detent mechanism in 
various stages of operation. 

30 

Description of the Illustrative Embodiments 

[0014] FIG. 1 illustrates a typical endoscope that may 
be used in connection with stomach procedures includ- 
es jng an elongate flexible shaft 12 having a proximal end 
14 and a distal end 16. The proximal end of the endo- 
scope 10 includes fittings and controls to operate the 
endoscope, including control knobs 1 8 and a biopsy fit- 
ting 20. The fitting 20 provides access to a biopsy chan- 
ge nel 22 that extends through the shaft 1 2 and terminates 
at a distal opening at the distal end of the shaft 12. FIG. 
1 also shows the endoscope as having a sewing device 
24 attached to its distal end and a control handle 26 at- 
tached to the biopsy fitting 20 at the proximal end of the 
45 endoscope 10. 

[0015] FIG. 2 illustrates a sewing device 24 attached 
to the distal end of the shaft 12 of the endoscope. The 
sewing device 24 includes a proximally extending suc- 
tion tube 30 that connects to a tube 28 that extends 
50 along and outside of the endoscope. The proximal end 
of the tube 28 is connectible to a source of suction. The 
suction tube 30 defines a flow path and has a plurality 
of openings 32 that communicate with a transversely 
open cavity 34 formed in the sewing device. As de- 
55 scribed in more detail in the aforementioned Internation- 
al application, suction is applied to the cavity 34 to draw 
a fold of tissue into the cavity so that a needle can be 
driven through the tissue fold. The sewing machine in- 



25 



30 



35 



40 



45 



50 



3 



5 



EP 0 975 263 B1 



6 



eludes a hollow, slotted needle 36 having an inner lumen 
38 and a longitudinal slot 40 that extends to the tip of 
the needle. The proximal end of the needle is attached 
to the distal end of an elongate tubular shaft 42 that pref- 
erably is formed from a flexible helical coil encased by 
a lubricious jacket, such as PTFE, along its length. The 
inner lumen 38 of the needle and the inner lumen de- 
fined by the elongate tubular shaft 42 communicate with 
each other to define a continuous lumen. The coiled tu- 
bular shaft 42 extends proximally within the biopsy 
channel 22 of the endoscope shaft 12, passing through 
the biopsy fitting 20 where it is connected to the control 
handle 26. As described in further detail below, the first 
stroke of the control handle serves to drive the shaft 42 
and needle 36 in a distal direction, in which the needle 
36 passes through the cavity 34 as shown in FIG. 2. 
[0016] FIG. 2 shows the sewing device in a configu- 
ration in which the needle has been passed through the 
tissue (not shown). When the device is set up before 
insertion into the patient, it is loaded with a suture 44, 
an end of which is secured to a retention tag 46. As 
shown in FIG. 2, the tag 46 is slidably contained within 
the lumen 38 of the needle 36 with the suture 44 extend- 
ing out of the side of the needle through the needle slot 
40. The sewing device also includes an ejection wire 48 
that is received slidably through the contiguous lumens 
of the shaft 42 and needle 36. The proximal end of the 
ejection wire 48 extends into the control handle and is 
connected to the handle so that it can be advanced dis- 
tally relative to the needle with the second stroke of the 
handle, to eject the tag from the needle and into a tag 
retention chamber 50, described below. 
[0017] The chamber 50 is defined in part by a hollow 
end cap 52 and an internal wall 54 that separates the 
chamber 50 from the tissue cavity 34. The wall 54 is 
formed to define an aperture 56 in alignment with the 
needle 36 so that when the needle is advanced through 
the tissue it can project through the aperture and into 
the chamber 50. The ejector wire 48 then can be ad- 
vanced distally, relative to the needle, to drive the reten- 
tion tag 46 out of the needle 36 and into the chamber 
50, carrying the end of the suture with it. The suture 
passes through the slot 40 as the retention tag 46 is ad- 
vanced. When the needle is retracted and the suction is 
terminated to release the tissue, the suture will have 
been passed through the tissue and the retention tag 
will be captured within the chamber 50. The end of the 
suture 46 preferably is attached to the middle of the re- 
tention tag so that the suture and tag will assume a T- 
shape that cannot pass through the aperture 56. The 
endoscope, with sewing device attached, then can be 
withdrawn from the patient, drawing the tag end of the 
suture 44 proximally outside of the patient. The original 
free end and the withdrawn free end of the suture then 
can be knotted and the knot advanced into the patient 
as described in International Patent Application Publi- 
cation No. WO-A-94/05 220. 

[0018] The structure and functional positions of the 



control handle 26 are shown in FIGS. 3 and 8-15. The 
control handle 26 includes a handle connector, indicated 
generally at 58, at the distal end of the handle assembly. 
The handle connector 58 includes an interchangeable 
5 connector element, shown in the illustrative embodi- 
ment as a collet 60. The collet 60 is adapted to connect 
with mating components of the biopsy fitting 20 of the 
endoscope. By changing the collet for a differently con- 
figured collet or other connector, the control handle 26 
may be used with a range of commercially available en- 
doscopes. 

[0019] The control handle 26 includes several slides, 
shown in the form of telescoping tubes including an out- 
er tubular housing 62, an outer tubular carrier slide 64 
slidable within the tubular housing 62, and a telescopi- 
cally collapsible pusher tube assembly, indicated gen- 
erally at 66. The pusher tube assembly 66 includes a 
detent mechanism 68, described below, that defines the 
transition from the needle advancing portion of the 
stroke to the ejection portion of the stroke. The detent 
provides tactile feedback for the physician to signal that 
the needle piercing stroke has been completed. The 
proximal ends of the outer carrier slide 64, pusher tube 
assembly 66 and detent mechanism 68 are secured to- 
gether and to a handle 70. As described in further detail 
below, the proximal end of the elongate tubular shaft 42 
to which the needle 36 is attached, is connectible to the 
distal end of the pusher tube assembly 66. The ejection 
wire 48 extends within and proximally beyond the prox- 
imal end of the shaft 42. The proximal end of the ejection 
wire 48 is connectible to the device in the region of the 
handle 70 so that it can move in unison with the handle. 
As will be described in further detail, during the first por- 
tion of the stroke, the handle 70, pusher tube assembly 
66 and all components carried thereby, advance in uni- 
son to drive the needle 36 through the tissue, the ejector 
wire 48 being carried in unison within the needle 36 and 
shaft 42. At that time, the detent mechanism 68 provides 
an increased resistance to further advancement, there- 
by signaling to the physician that the needle piercing 
stroke has been completed. Further advancement of the 
handle overcomes the detent mechanism 68 and ena- 
bles the pusher tube assembly 66 to collapse telescop- 
ically, thereby enabling the ejector wire to be advanced 
to eject the retention tag 46 and suture 44 from the nee- 
dle into the chamber 50. In addition to controlling move- 
ment, the control handle serves to support the proximal 
ends of the ejection wire 48 and shaft 42 along their lon- 
gitudinal axis. Therefore, the axial loads that may be 
placed upon these elongate members without causing 
buckling, is greater than if the members were manipu- 
lated without the control handle. The increased axial 
loading permitted by using the control handle not only 
facilitates tissue penetration by the needle, but also 
helps overcome additional friction that may be encoun- 
tered as the control shaft 42 negotiates curves in a flex- 
ible endoscope. 

[0020] FIGS. 4-6 illustrate, in further detail, the con- 
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nector assembly 58 by which the control handle 26 is 
detachably connected to the biopsy fitting 20 of the en- 
doscope. FIGS. 5 and 6 illustrate, diagrammatically, the 
configuration of a portion of the biopsy fitting 20. The 
biopsy fitting may include the fitting housing 72 (FIG. 6) 
and a tubular extension 74 having a flange 76 surround- 
ing the proximal end of the extension 74. The tubular 
extension 74 defines the proximal end of the biopsy 
channel 22. The collet 60 may be molded from a flexible, 
high strength plastic, such as Delrin, to include a plural- 
ity of distally diverging, flexible fingers 78, each having 
a radially inwardly extending projection 80. The proximal 
end 82 of the collet 60 is connectible to the distal end of 
the outer tubular housing 62, as by a bayonet connec- 
tion shown in FIG. 4. The collet 60 also includes external 
threads 84 adapted to be engaged by internal threads 
86 on a collet nut 88. The collet nut 88 is rotatably and 
slidably mounted along the exterior of the distal end of 
the outer housing 62. The internal threads 86 are locat- 
ed so that they will engage the external threads 84 after 
the distal end 90 of the collet nut has engage the fingers 
78 sufficiently to draw them inwardly. As shown in FIG. 
6, when the collet 60 and tubular extension 74 are se- 
curely engaged, the projections 80 will engage the 
flange 76 to provide a secure docking between the two. 
The collet 60 may be provided with a docking tube 91 
that is receivable in the biopsy lumen 22 of the tubular 
extension 74. The docking tube has a through lumen 92 
that continues proximally through the collet and termi- 
nates at a funnel-shaped opening 94 atthe proximal end 
of the collet 60. 

[0021] FIG. 7 shows a modified connection between 
the proximal end of the collet 60' and the distal end of 
the housing 62. In this embodiment, the proximal end of 
the collet may be formed to include a pair of opposed 
fingers 96 that have the ability to flex inwardly and resil- 
iency. The outer faces of the fingers may be provided 
with bumps 98 adapted to engage complementary sock- 
ets 1 00 formed on the inner surface of the distal end of 
the outer housing 62. The bumps 98 and sockets 100 
cooperate to provide a secure, yet detachable, snap-fit 
connection. It should be understood that although the 
illustrative embodiment is disclosed in connection with 
a collet, other interchangeable connectors may be em- 
ployed depending on the configuration of the biopsy fit- 
ting 20 of a particular manufacturer. 
[0022] The outer housing 62 has a hand grip 102 at- 
tached to its proximal end. The hand grip 102 may be 
formed in mating halves (FIG. 3) provided with slots 1 04 
adapted to receive projections 106 on the proximal end 
of the housing 62. A tubular bushing 1 08 is captured be- 
tween the mating halves of the hand grip 102 and in- 
cludes radial projections 110 received in complementa- 
ry sockets in the hand grip halves to securely retain the 
bushing 1 08 in place. The arrangement of the hand grip 
102 and handle 70 facilitates two-handed operation of 
device. That enables the endoscopist to apply a greater 
driving force than might be obtained with a device adapt- 



ed for one handed operation, should such additional 
force be desired. Other hand grip configurations may be 
used, as desired, such as hand grip employing integral 
fingers rings (not shown) to facilitate one handed actu- 
5 ation. 

[0023] The outer slide carrier slide 64 is slidably and 
telescopically contained within the outer housing 62 and 
is provided with upper and lower longitudinal slots 112, 
114 (FIG. 14). The device is assembled so thatthe radial 

10 projections 1 1 0 of the bushing 1 08 protrude radially out- 
wardly through the longitudinal slots 112,114. When the 
device is assembled, the engagement of the ends of the 
slots 112, 114 with the projections 1 06 define the prox- 
imal and distal extremities of longitudinal motion of the 

15 outer carrier slide 64 within the housing 62. Conse- 
quently, the outer carrier slide 64 moves throughout the 
full range of motion of the device, including both strokes 
of the device. 

[0024] The pusher tube assembly 66 is mounted for 

20 longitudinal slidable movement within the outer carrier 
slide 64. The pusher tube assembly 66 includes inner 
and outer telescoping tubes 116, 118. The outer tube 
118 is slidably received through the bushing 108. The 
inner tube 1 1 6 is slidably received within the outer tube 

25 118. The distal end of the outer tube is secured to a 
clamping mechanism, indicated generally at 120, and 
illustrated in enlarged detail in FIGS. 12 and 15. A low 
friction plastic bushing 115 may be disposed about the 
end region of the outer tube 1 1 8. The clamping mecha- 

30 nism is adapted to receive the proximal end of the elon- 
gate tubular shaft 42 to functionally secure it to the distal 
end of the outer tube 118. The longitudinal movement 
of the clamping mechanism 120 determines the length 
of the stroke of the needle 36 at the distal end of the 

35 shaft 42. The limit of proximal movement of the inner 
tube 1 1 6 relative to the outer tube is defined by engage- 
ment of shoulders 11 7, 119formed internally of the tubes 
116, 118, respectively, as shown in FIGS. 8A, 9A and 
10A. 

40 [0025] The clamping mechanism 120 includes a 
block-like member 122 having a longitudinal lumen and 
a projection 1 24 at its proximal end that is received with- 
in and secured to the distal end of the outer tube 118. 
The proximal and distal ends of the lumen through the 

45 block 122 may be funnel-shaped (FIG. 12) to facilitate 
entry of the proximal end of the shaft 42 into the block 
1 22. A clamping screw 1 26 is threaded transversely and 
downwardly into the block and can be tightened to se- 
curely clamp the proximal end of the shaft 42 to the block 

50 122 and, therefore, functionally to the end of the outer 
tube 118 of the pusher tube assembly. Approximately 
one centimeter of the PTFE jacket maybe stripped away 
from shaft 42 at its proximal end to enhance the frictional 
contact of clamping screw 126 against the stainless 

55 steel coil shaft. Means are provided to limit the extent to 
which the clamping screw 126 can be tightened in order 
to avoid damaging the engaged portion of the shaft 42. 
To that end, a knob 127 may be attached to the end of 
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the screw. The block 122 may be provided with an up- 
wardly extending pin 1 29 that serves as a stop engage- 
able by a portion of the knob 127 to prevent overtight- 
ening of the screw. The upper end 1 28 of the block 1 22 
protrudes through upper slots 112 of the outer carrier 
slide 64 beyond the outer carrier slide 64 and into a rel- 
atively short slot 132 formed along the upper surface of 
the outer housing 62. The proximal and distal ends of 
the slot 132 define the limits of longitudinal movement 
of the clamp assembly 120 and, therefore, of the shaft 
42 and needle 36. When the upper end 1 28 of the block 
122 engages the distal end of the slot 132, the forward 
movement of the shaft 42 and needle is terminated, 
thereby defining the end of the needle piercing stroke of 
the device. The distal end of the outer carrier slide 64 
may be provided with a guide 131 having a distally fac- 
ing conical surface 133 that converges to an opening 
135. The guide 131 serves to guide the shaft 42 when 
it is loaded into the handle, as described below. 
[0026] The detent mechanism 68 is illustrated in detail 
in FIGS. 3 and 1 6-1 8. In the illustrative embodiment, the 
detent mechanism 68 include a pair of longitudinally ex- 
tending, transversely spaced leaf springs 1 34 extending 
longitudinally within the inner tube 116 of the pusher 
tube assembly 66. The proximal ends of the leaf springs 
134 are secured together by a spring support 136 that 
is secured to the proximal end of the inner tube 116. 
Each leaf spring 134 includes a transversely projecting 
detent 138. The detents 138 project radially through a 
pair of transversely opposed openings 113 formed in the 
inner tube 116. The detents 138 extend radially a dis- 
tance greater than that defined by the diameter of the 
outer tube 118 of the pusher tube assembly 66. The 
parts are dimensioned, however, so that when the leaf 
springs 1 34 flex radially inwardly together, the outer ex- 
tremities of the detent 138 can be received within the 
lumen of the outer tube 118 (FIG. 17). When the inner 
and outer tubes are configured as illustrated in FIGS. 9 
and 17, with the detents projecting radially outwardly 
and in engagement with the proximal end of the outer 
tube 118, the detents 138 will present tactile resistance 
to further advancement of the handle 70 relative to the 
housing 62. The leaf springs 1 34 will yield after a distinct 
additional force is applied to the handle 70 to cause the 
springs 1 34 to draw inwardly and permit the inner tube 
116 to continue to advance distally relative to the outer 
tube 118, in telescopic fashion. The engagement of the 
detents 1 38 with the proximal end of the outer tube 1 1 8 
indicates the point of transition between the first, needle 
piercing stroke and the second, ejection wire stroke. 
[0027] The ejection wire 48 extends through the flex- 
ible tubular shaft 42, proximally beyond the clamp 120 
to a wire clamp 1 42 adjacent the handle 70. As illustrat- 
ed in enlarged detail in FIG. 11, the wire clamp 142 in- 
cludes a clamping block 144 that is secured to the prox- 
imal extremity of the outer carrier slide 64, inner tube 
116 and spring support 136 to be movable as a unit. A 
thumb screw 146 is threaded into the block 144 to re- 



leasably, but securely, grip the proximal end of the ejec- 
tion wire 48. The handle 70 may be threaded onto a 
proximal threaded extension integral with the block 1 44. 
[0028] When setting up the device for use, the control 
5 handle 30 is attached to the biopsy fitting 20 at the prox- 
imal end of the endoscope. The handle 70 then may be 
unscrewed from the wire clamp block 1 44 to expose the 
proximal end of the wire-receptive lumen. The ejection 
wire 48 then is inserted through the clamp block 144, 
the pusher tube assembly 66, the shaft clamping mech- 
anism 120, the lumen 92 of the collet 60 and into the 
biopsy channel 22. The shaft 42 to which the needle 36 
is attached then is loaded through the distal opening of 
the biopsy channel and is advanced proximally through 
the biopsy channel, with the ejection wire being received 
within the lumen of the shaft 42. The shaft 42 is ad- 
vanced until its proximal end is received in the clamping 
mechanism 120, at which time the clamping screw 126 
is tightened. After the ejection wire 48 and shaft 42 have 
been loaded into the endoscope and connected to the 
handle, the sewing device 24 is attached to the distal 
end of the endoscope. The control handle should be ad- 
vanced to test its full distal position in order to facilitate 
adjusting the clamped locations of the ejection wire and 
shaft to insure that the proper relative stroke lengths of 
the needle and ejection wire. Preferably, the shaft posi- 
tion should be adjusted so that the distal tip of the needle 
advances about five millimeters beyond the wall 54 into 
the chamber 50. The ejection wire then should be ad- 
justed so that at the end of its distal stroke, it will extend 
about five millimeters beyond the distal tip of the needle. 
The clamping screws 126, 146, then can be secured in 
their final positions. 

[0029] With the device so set-up, the retention tag 46 
can be loaded into the needle 36 with the suture project- 
ing out of the cavity 34 and running alongside the exte- 
rior of the endoscope. With the handle withdrawn to its 
full proximal position (FIG. 8), the endoscope then is ad- 
vanced into the patient to locate the sewing device 24 
at the site to be sutured. When the handle is withdrawn 
to its full proximal position, the detents 138 protrude 
through the opening 113 in the inner tube 116 and in 
abutment with the proximal end of the outer tube 118 
(FIG. 1 7). Suction then is applied to draw a fold of tissue 
into the cavity 34 of the sewing device 24. The handle 
then is urged distally to advance, in unison, the outer 
carrier slide 64 and pusher tube assembly 66 in the first 
stroke. In the first stroke, the needle and ejection wire 
advance distally in unison without relative movement 
between the two. The first stroke terminates when the 
block 1 22 engages the distal end of the upper slot 1 1 2. 
That indicates that the needle has completed its piercing 
movement and has been driven through the tissue, with 
its tip extending into the chamber 50. 
[0030] Further forward movement of the outer tube 
118 thus is precluded by engagement of the block 122 
at the distal end of the upper slot. In order to eject the 
tag from the distal end of the needle into the chamber 



15 



20 



25 



30 



35 



40 



45 



50 



6 



11 



EP 0 975 263 B1 



12 



50, the second stroke is effected by increasing pressure 
on the handle to overcome the resistive force of the de- 
tent mechanism. That causes the leaf springs 134 to flex 
so that the detents 138 draw inwardly as shown in FIG. 
18. Continued advancement of the handle thereafter 
drives the inner tube 116 telescopically into the outer 
tube 118, permitting the advancement of the ejection 
wire through the needle to eject the retention tag into 
the chamber 50. The endoscope then can be withdrawn, 
carrying with it the sewing device and the end of the su- 
ture retained within the chamber 50 by the retention tag. 
The cap of the sewing device then can be removed (or 
the suture can be cut). The free ends of the suture then 
can be knotted and the knot advanced into the patient 
by conventional means. 

[0031] From the foregoing, it will be appreciated that 
the invention provides a control for serial advancement 
of components extending into and through the biopsy 
channel of an endoscope. The device provides distinct 
tactile response for the physician to distinctly identify the 
transition from one phase to the next. The device in- 
cludes a convertible connector system by which it can 
be attached to the biopsy fitting of an endoscope of a 
wide range of endoscopes of different manufacturers. 
[0032] It should be understood, however, that the 
foregoing description of the invention is intended merely 
to be illustrative thereof and that other modifications, 
embodiments and equivalents may be apparent to those 
skilled in the art without departing from its scope. 
[0033] Having thus described the invention, what we 
desire to claim and secure by Letters Patent is: 



Claims 

1. A control device (26) for effecting sequential ad- 
vancement of longitudinally movable members 
through a channel (22) of an endoscope (10), the 
endoscope having a connective fitting (20) at the 
proximal end of the channel, the device comprising: 

an elongate (62) frame having a longitudinal ax- 
is; 

a first connector (58) at the distal end of the 
frame for connection to the connective fitting 
(20) on the endoscope; 
a first slide (1 1 8) longitudinally movable with re- 
spect to the frame, along an axis that is parallel 
to the longitudinal axis of the frame, the first 
slide having a connector (120) for connection 
to a first (42) of said longitudinally movable 
members; 

a second slide (116) longitudinally movable in 
unison with and relative to the first slide along 
an axis that is parallel to the longitudinal axis of 
the frame; 

a second connector (1 42) operatively associat- 
ed with the second slide for connection of a sec- 



ond longitudinally movable member (48); and 
a detent (68) operatively associated between 
the first and second slides to provide a resist- 
ance to relative movement of the second slide, 
5 in a distal direction, to the first slide. 

2. A device as defined in claim 1, wherein the frame 
has proximal and distal limit stops (132) engagea- 
ble with the first slide (118) to limit the longitudinal 

10 stroke of the first slide. 

3. A device as defined in claim 1, wherein the frame 
has proximal and distal limit stops (132) engagea- 
ble with the first slide (118) to limit the longitudinal 

15 stroke of the first slide; and the device further com- 
prises an actuator (108) carried by the frame and 
located in a position to engage the detent (68) when 
the first slide (118) is at its most distal position, to 
release the detent and permit relative advancement 

20 of the second slide (116) to the first slide (118). 

4. A device as defined in claim 1, wherein the frame 
comprises a tube (62), the first and second slides 
(118,116) being longitudinally movable within the 

25 tube. 

5. A device as defined in claim 4, wherein the frame 
defines a longitudinal slot (132) having proximal 
and distal ends, the first slide (1 1 8) having a radially 

30 projecting member (122) extending through the 
slot, engagement of the radially projecting member 
defining the proximal and distal extremities of the 
longitudinal stroke of the first slide. 

35 6. A device as defined in claim 5, wherein the radially 
projecting member (122) comprises the first con- 
nector. 

7. A device as defined in claim 6, wherein the radially 
40 projecting member includes a clamp (120) for re- 

leasingly clamping the first longitudinally movable 
member. 

8. A device as defined in claim 4, further comprising 
45 an elongate carrier (64) slidable within the frame, 

the first and second slides (118, 116) being carried 
by the carrier. 

9. A device as defined in claim 8, wherein the first and 
50 second slides (118,116) are tubular and are tele- 
scopically arranged for slidable movement, one 
within the other. 

10. A device as defined in claim 9, wherein the detent 
55 (68) presents a yieldable resistance to telescoping 

of the first and second slides (118,116). 

11. A device as defined in claim 10 further comprising 
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a detent actuator (108) on the frame, engageable 
with the detent (68) when the first slide (118) is in 
its most distal position to release the detent thereby 
enabling relative distal telescoping movement of 
the second slide (1 1 6) relative to the first slide (1 1 8). 

12. A device as defined in claim 1 1 , wherein the detent 
comprises at least one radially projecting detent el- 
ement (138) carried by the second slide, the detent 
element projecting radially beyond the outer diam- 
eter of the second tubular slide (11 6) and the inner 
diameter of the first tubular slide (118), the detent 
being resiliently biased radially outwardly. 

13. A device as defined in claim 12, wherein the detent 
(68) further comprises at least one leaf spring (1 34) 
carried by the second tubular slide (1 1 6) and asso- 
ciated with the detent (1 38) element to resiliently bi- 
as the detent element radially outwardly. 

14. A device as defined in claim 13, wherein the detent 
element (138) is integral with the leaf spring (134). 

15. A device as defined in claim 1 , wherein the second 
connector (142) is located proximally of the detent 
(68). 

16. A device as defined in claim 1, wherein the frame 
connector (58) includes a connector element 
(60,60') adapted to detachably connect the frame 
to the endoscope (10), the connector element being 
detachably mounted to the distal end of the frame, 
thereby enabling the connector element to be inter- 
changed with another connector element adapted 
for connection to an endoscope having different 
connective geometry. 

17. A device as defined in claim 16, wherein the proxi- 
mal end of the connector element (60) is attachable 
to the distal end of the frame by a bayonet fitting. 

18. A device as defined in claim 16, wherein the proxi- 
mal end of the connector element (60') is detacha- 
bly connected to the distal end of the frame by a 
snap-fitting (98,100). 

19. A device as defined in claim 1, wherein the frame 
connector includes a collet (60,60') having distally 
diverging fingers (78), and a collet nut (88) mounted 
on the end of the frame (62) and advanceable in a 
distal direction to constrict and clamp the collet fin- 
gers to and about a portion of the endoscope (1 0). 

20. A device as defined in claim 19, wherein the con- 
nector element includes a distally extending dock- 
ing tube (91 ) insertable into the proximal end of the 
endoscope channel. 



21. A device as defined in claim 1 , wherein one of the 
longitudinally movable members is constructed to 
pass through a second longitudinally movable 
member. 

5 

Patentanspriiche 

1. Steuereinrichtung (26) zum Bewirken einer se- 
10 quentiellen Vorwartsbewegung von in Langsrich- 

tung beweglichen Elementen durch einen Kanal 
(22) eines Endoskops (10) hindurch, welches En- 
doskop am proximalen Ende des Kanals einen Ver- 
bindungsanschluss (20) hat, welche Einrichtung 
15 folgendes aufweist: 

einen langlichen Rahmen (62) mit einer Langs- 
achse; 

20 einen ersten Anschluss (58) am distalen Ende 

des Rahmens fur eine Verbindung mitdem Ver- 
bindungsanschluss (20) am Endoskop; 

einen ersten Schlitten (118), der in Langsrich- 
25 tung bezuglich des Rahmens entlang einer 

Achse beweglich ist, die parallel zur Langsach- 
se des Rahmens liegt, welcher erste Schlitten 
(118) einen Anschluss (120) fur die Verbindung 
mit einem ersten (42) der in Langsrichtung be- 
so weglichen Elemente hat; 

einen zweiten Schlitten (1 1 6), der in Langsrich- 
tung zusammen mit und relativ zu dem ersten 
Schlitten entlang einer Achse beweglich ist, die 
35 parallel zur Langsachse des Rahmens liegt; 

einen zweiten Anschluss (142), der dem zwei- 
ten Schlitten operativzugeordnet ist fur die Ver- 
bindung mit einem zweiten in Langsrichtung 
40 beweglichen Element (48); und 

eine operativ zwischen dem ersten und dem 
zweiten Schlitten vorgesehene Hemmung (68) 
zum Schaffen eines Widerstands gegen eine 
45 relative Bewegung des zweiten Schlittens be- 

zuglich des ersten Schlittens in einer distalen 
Richtung. 

2. Einrichtung nach Anspruch 1, wobei der Rahmen 
50 einen proximalen und einen distalen Grenzan- 

schlag (132) hat, die mitdem ersten Schlitten (118) 
in Eingriff geraten konnen, urn den Langshub des 
ersten Schlittens zu begrenzen. 

55 3. Einrichtung nach Anspruch 1, wobei der Rahmen 
einen proximalen und einen distalen Grenzan- 
schlag (132) hat, die mitdem ersten Schlitten (118) 
in Eingriff geraten konnen, urn den Langshub des 
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ersten Schlittens zu begrenzen, und wobei die Ein- 
richtung weiter einen von dem Rahmen getragenen 
Aktor (1 08) aufweist, der so angeordnet ist, dass er 
mit der Hemmung (68) im Eingriff ist, wenn sich der 
erste Schlitten (118) in seiner distalsten Position be- 
findet, um die Hemmung freizugeben und die rela- 
tive Vorwartsbewegung des zweiten (116) bezug- 
lich des ersten Schlittens (118) zu ermoglichen. 

4. Einrichtung nach Anspruch 1, wobei der Rahmen 
eine Rohre (62) aufweist und der erste (118) und 
der zweite Schlitten (116) in Langsrichtung inner- 
halb der Rohre beweglich sind. 

5. Einrichtung nach Anspruch 4, wobei der Rahmen 
einen in Langsrichtung verlaufenden Schlitz (132) 
mit einem proximalen und einem distalen Ende de- 
finiert, wobei der erste Schlitten (1 1 8) ein radial her- 
vorstehendes Element (122) hat, das sich durch 
den Schlitz hindurch erstreckt, und wobei der Ein- 
griff des radial hervorstehenden Elements das pro- 
ximale und das distale Ende des Langshubs des er- 
sten Schlittens definiert. 

6. Einrichtung nach Anspruch 5, wobei das radial her- 
vorstehende Element (122) den ersten Anschluss 
aufweist. 

7. Einrichtung nach Anspruch 6, wobei das radial her- 
vorstehende Element eine Klemme (120) zum los- 
baren Verklemmen des ersten in Langsrichtung be- 
weglichen Elements beinhaltet. 

8. Einrichtung nach Anspruch 4, weiter mit einem 
langlichen Trager (64), der innerhalb des Rahmens 
gleitbar ist, wobei der erste (118) und der zweiten 
Schlitten (116) von dem Trager getragen werden. 

9. Einrichtung nach Anspruch 8, wobei der erste (118) 
und der zweite Schlitten (116) rohrenformig sind 
und teleskopisch fur eine gleitende Bewegung in- 
einander angeordnet sind. 

10. Einrichtung nach Anspruch 9, wobei die Hemmung 
(68) einen hervorbringbaren Widerstand gegen das 
Teleskopieren des ersten und zweiten Schlittens 
(118, 116) bietet. 

11. Einrichtung nach Anspruch 10, weiter mit einem 
Hemmungsbetatiger (1 08) an dem Rahmen, der mit 
der Hemmung (68) in Eingriff geraten kann, wenn 
sich der erste Schlitten (118) in seiner distalsten 
Stellung befindet, um die Hemmung zu losen und 
dadurch eine relative distale Teleskopierbewegung 
des zweiten Schlittens (116) relativ zu dem ersten 
Schlitten (118) zu ermoglichen. 

12. Einrichtung nach Anspruch 11 , wobei die Hemmung 



zumindest ein radial hervorstehendes Hemmungs- 
element (138) aufweist, das von dem zweiten 
Schlitten getragen wird, welches Hemmungsele- 
ment radial nach jenseits des auBeren Durchmes- 
5 sers des zweiten rohrenformigen Schlittens (116) 

hervorsteht und nach jenseits des Innendurchmes- 
sers des ersten rohrenformigen Schlittens (118), 
wobei die Hemmung elastisch radial auswarts vor- 
gespannt ist. 

10 

13. Einrichtung nach Anspruch 12, wobei die Hem- 
mung (68) weiter zumindest eine Blattfeder (134) 
aufweist, die von dem zweiten rohrenformigen 
Schlitten (116) getragen ist und dem Hemmungs- 

15 element (138) zugeordnet ist, um das Hemmungs- 
element radial auswarts elastisch vorzuspannen. 

14. Einrichtung nach Anspruch 13, wobei das Hem- 
mungselement (138) mit der Blattfeder (134) inte- 

20 gral ausgestaltet ist. 

15. Einrichtung nach Anspruch 1 , wobei der zweite An- 
schluss (142) proximal bezuglich der Hemmung 
(68) vorgesehen ist. 

25 

16. Einrichtung nach Anspruch 1, wobei der Rahmen- 
anschluss (58) ein Anschlusselement (60, 60') auf- 
weist, das dazu ausgestaltet ist, den Rahmen los- 
bar mit dem Endoskop (1 0) zu verbinden, wobei das 

30 Anschlusselement losbar am distalen Ende des 
Rahmens angebracht ist und so ein Austauschen 
des Anschlusselements gegen ein anderes An- 
schlusselement ermoglicht, das fur den Anschluss 
an eine Endoskop mit einer unterschiedlichen An- 

35 schlussgeometrie ausgestaltet ist. 

17. Einrichtung nach Anspruch 16, wobei das proxima- 
le Ende des Anschlusselements (60) am distalen 
Ende des Rahmens durch eine Bajonettpassung 

40 anbringbar ist. 

18. Einrichtung nach Anspruch 1 6, wobei das proxima- 
le Ende des Anschlusselements (60') am distalen 
Ende des Rahmens durch eine Schnappverbin- 

45 dung (98, 100) losbar angebracht ist. 

19. Einrichtung nach Anspruch 1, wobei der Rahmen- 
anschluss einen Ring (60, 60') mit distal divergie- 
renden Fingern (78) beinhaltet sowie eine am Ende 

50 des Rahmens (62) angebrachte Ringmutter (88), 
die in distaler Richtung vorwarts bewegbar ist, um 
die Ringfinger um einen Bereich des Endoskops 
(10) herum zu verklemmen. 

55 20. Einrichtung nach Anspruch 19, wobei das An- 
schlusselement eine sich distal erstreckende Kopp- 
lungsrohre (91 ) aufweist, die in das proximale Ende 
des Endoskopkanals einsetzbar ist. 
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21. Einrichtung nach Anspruch 1, wobei eines der in 4. 
Langsrichtung beweglichen Elemente so aufgebaut 
ist, dass es durch ein zweites in Langsrichtung be- 
wegliches Element hindurchtritt. 

5 

5. 

Revendications 

1. Dispositif de commande (26) pour effectuer un 
avancement sequentiel d'elements mobiles longitu- 10 
dinalement a travers un canal (22) d'un endoscope 
(10), I'endoscope ayant une attache de connexion 
(20) au niveau de I'extremite proximale du canal, le 
dispositif comprenant : 

15 

un cadre allonge (62) ayant un axe 6. 
longitudinal ; 

un premier connecteur (58) au niveau de I'ex- 
tremite distale du cadre pour une connexion a 
I'attache de connexion (20) sur I'endoscope ; 20 7. 
une premiere glissiere (118) mobile longitudi- 
nalement par rapport au cadre, le long d'un axe 
qui est parallele a I'axe longitudinal du cadre, 
la premiere glissiere ayant un connecteur (1 20) 
pour une connexion a un premier (42) desdits 25 8. 
elements mobiles longitudinalement ; 
une seconde glissiere (1 1 6) mobile longitudina- 
lement a I'unisson avec et par rapport a la pre- 
miere glissiere le long d'un axe qui est parallele 
a I'axe longitudinal du cadre ; 30 
un second connecteur (1 42) associe de manie- 9. 
re fonctionnelle a la seconde glissiere pour une 
connexion d'un second element mobile longitu- 
dinalement (48) ; et 

une detente (68) associee de maniere fonction- 35 
nelle entre les premiere et seconde glissieres 
pour fournir une resistance au mouvement re- 10. 
latif de la seconde glissiere, dans une direction 
distale, vers la premiere glissiere. 

40 

2. Dispositif selon la revendication 1, dans lequel le 

cadre a des butees de fin de course distale et proxi- 1 1 . 

male (1 32) pouvant etre mises en prise avec la pre- 
miere glissiere (118) pour limiter la course longitu- 
dinale de la premiere glissiere. 45 

3. Dispositif selon la revendication 1 , dans lequel le 
cadre a des butees de fin de course distale et proxi- 
male (1 32) pouvant etre mises en prise avec la pre- 
miere glissiere (118) pour limiter la course longitu- 50 
dinale de la premiere glissiere ; le dispositif com- 12. 
prend en outre un actionneur (108) supporte par le 

cadre et situe dans une position pour mettre en pri- 
se la detente (68) lorsque la premiere glissiere (11 8) 
se trouve sur sa position la plus distale, pour dega- 55 
ger la detente et permettre un avancement relatif 
de la seconde glissiere (1 1 6) vers la premiere glis- 
siere (118). 



Dispositif selon la revendication 1, dans lequel le 
cadre comprend un tube (62), les premiere et se- 
conde glissieres (118, 116) etant mobiles longitudi- 
nalement a I'interieur du tube. 

Dispositif selon la revendication 4, dans lequel le 
cadre definit une rainure longitudinale (132) ayant 
des extremites proximale et distale, la premiere 
glissiere (118) ayant un element en saillie de ma- 
niere radiale (122) s'etendant a travers la rainure, 
la mise en prise de I'element en saillie de maniere 
radiale definissant les extremites proximale et dis- 
tale de la course longitudinale de la premiere glis- 
siere. 

Dispositif selon la revendication 5, dans lequel I'ele- 
ment en saillie de maniere radiale (122) comprend 
le premier connecteur. 

Dispositif selon la revendication 6, dans lequel I'ele- 
ment en saillie de maniere radiale comprend un 
clamp (120) pour claveter de maniere detachable 
le premier element mobile longitudinalement. 

Dispositif selon la revendication 4, comprenant en 
outre un dispositif de transport allonge (64) coulis- 
sant a I'interieur du cadre, les premiere et seconde 
glissieres (118, 116) etant portees par le dispositif 
de transport. 

Dispositif selon la revendication 8, dans lequel les 
premiere et seconde glissieres (118, 116) sont tu- 
bulaires et sont disposees de maniere telescopique 
pour un mouvement coulissant, Tune a I'interieur de 
I'autre. 

Dispositif selon la revendication 9, dans lequel la 
detente (68) presente une resistance deformable 
au telescopage des premiere et seconde glissieres 
(118, 116). 

Dispositif selon la revendication 1 0 comprenant en 
outre un actionneur de detente (108) sur le cadre, 
pouvant etre mis en prise avec la detente (68) lors- 
que la premiere glissiere (1 1 8) se trouve sur sa po- 
sition la plus distale pour degager la detente per- 
mettant ainsi un mouvement relatif de telescopage 
distal de la seconde glissiere (116) par rapport a la 
premiere glissiere (118). 

Dispositif selon la revendication 11, dans lequel la 
detente comprend au moins un element de detente 
en saillie de maniere radiale (138) porte par la se- 
conde glissiere, I'element de detente s'etendant en 
saillie de maniere radiale au-dela du diametre ex- 
terieur de la seconde glissiere tubulaire (116) et du 
diametre interieur de la premiere glissiere tubulaire 
(118), la detente etant sollicitee de maniere elasti- 
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que et radiale vers I'exterieur. 

13. Dispositif selon la revendication 12, dans lequel la 
detente (68) comprend en outre au moins un ressort 

a lames (134) porte par la seconde glissiere tubu- 5 
laire (116) et associe a I'element de detente (138) 
pour solliciter de maniere elastique I'element de de- 
tente de maniere radiale vers I'exterieur. 

14. Dispositif selon la revendication 13, dans lequel 10 
I'element de detente (138) fait partie integrante du 
ressort a lames (134). 

15. Dispositif selon la revendication 1, dans lequel le 
second connecteur (1 42) est situe a proximite de la 15 
detente (68). 

16. Dispositif selon la revendication 1, dans lequel le 
connecteur de cadre (58) comprend un element de 
connecteur (60, 60') adapte pour connecter de ma- 20 
niere detachable le cadre a I'endoscope (10), I'ele- 
ment de connecteur etant monte de maniere deta- 
chable a I'extremite distale du cadre, permettant 
ainsi a I'element de connecteur d'etre interchangea- 
ble avec un autre element de connecteur adapte 25 
pour une connexion a un endoscope ayant une geo- 
metrie de connexion differente. 

17. Dispositif selon la revendication 16, dans lequel 
I'extremite proximale de I'element de connecteur 30 
(60) peut etre fixe a I'extremite distale du cadre au 
moyen d'un verrou a baTonnette. 

18. Dispositif selon la revendication 16, dans lequel 
I'extremite proximale de I'element de connecteur 35 
(60') est connectee de maniere detachable a I'ex- 
tremite distale du cadre par des moyens de clipsage 
(98, 100). 

19. Dispositif selon la revendication 1, dans lequel le 40 
connecteur de cadre comprend une pince de ser- 
rage (60, 60') ayant des doigts divergents de ma- 
niere distale (78) et un ecrou de pince de serrage 
(88) monte sur I'extremite du cadre (62) et pouvant 
avancer dans une direction distale pour comprimer 45 
et claveter les doigts de la pince de serrage sur et 
autour une partie de I'endoscope (10). 

20. Dispositif selon la revendication 19, dans lequel 
I'element de connecteur comprend un tube d'amar- 50 
rage s'etendant de maniere distale (91) pouvant 
etre insere dans I'extremite proximale du canal de 
I'endoscope. 

21. Dispositif selon la revendication 1, dans lequel un 55 
des elements mobiles longitudinalement est cons- 
truit pour passer a travers un second element mo- 
bile longitudinalement. 
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